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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To improve the liquid crystal display 
device on which a handwriting input device is 
mounted. 

CONSTITUTION: This device is provided with a liquid 
crystal display part 25 equipped with a first 
transparent substrate 21 and a second transparent 
substrate 22 formed on the first transparent 
substrate 21 and a touch switch 26 equipped with a 
third transparent substrate 23 and a fourth 
transparent substrate 24 formed on the third 
transparent substrate 23. Then, the third transparent 
substrate 23 is formed on the second transparent 
substrate 22 f the second transparent substrate 22 or 
the third transparent substrate 23 is formed by a 
high-rigidity material, and the transparent substrates 
excepting for the second transparent substrate 22 or 
the third transparent substrate 23 are formed by low- 
rigidity thin films. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display which 
is characterized by providing the 
following and which a touch switch is 
provided, the transparent substrate of 
the above 3rd is formed on the 
transparent substrate of the above 2nd, 
the transparent substrate of the above 
2nd or the transparent substrate of the 
above 3rd is formed with the rigid high 
quality of the material, and transparent 
substrates other than the transparent 
substrate of the above 2nd or the 3rd 
transparent substrate are formed by the 
rigid low thin film, and is characterized 
by the bird clapper, the 1st transparent 
substrate - this - the liquid crystal 
display section which has the 2nd 
transparent substrate formed on the 1st 
transparent substrate the 3rd 
transparent substrate — this — the 4th 
transparent substrate formed on the 3rd 
transparent substrate 
[Claim 2] Provide the touch switch 
characterized by providing the following, 
and the transparent substrate of the 
above 3rd is formed on the transparent 
substrate of the above 2nd. The 
transparent substrate of the above 2nd or 
the transparent substrate of the above 
3rd is formed with the rigid high quality 
of the material. Transparent substrates 
other than the transparent substrate of 



the above 2nd or the 3rd transparent 
substrate are formed with the rigid low 
quality of the material. And the 
aforementioned rigid high quality of the 
material is a liquid crystal display which 
consists of glass and is characterized by 
the bird clapper from glass with the 
aforementioned rigid low quality of the 
material thinner than the sheet plastic, a 
film or the 2nd, and 3rd transparent 
substrates, the 1st transparent substrate 
- this - the liquid crystal display section 
which has the 2nd transparent substrate 
formed on the 1st transparent substrate 
the 3rd transparent substrate - this - 
the 4th transparent substrate formed on 
the 3rd transparent substrate 
[Claim 3] Provide the touch switch 
characterized by providing the following, 
and the transparent substrate of the 
above 3rd is formed on the transparent 
substrate of the above 2nd. The 
transparent substrate of the above 2nd or 
the transparent substrate of the above 
3rd is formed with the rigid high quality 
of the material. The liquid crystal display 
which transparent substrates other than 
the transparent substrate of the above 
2nd or the 3rd transparent substrate are 
formed by the rigid low thin film, and the 
liquid crystal display section and a touch 
switch hold the 0.5 to 5mm gap section by 
the base material which supports the 
liquid crystal display section and a touch 
switch, and is characterized by the bird 
clapper, the 1st transparent substrate - 
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this - the liquid crystal display section 
which has the 2nd transparent substrate 
formed on the 1st transparent substrate 
the 3rd transparent substrate - this - 
the 4th transparent substrate formed on 
the 3rd transparent substrate 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention 
relates to the improvement of the liquid 
crystal display with which the input unit 
which has a translucency was carried on 
the display, if it says in more detail about 
a liquid crystal display. The lightweight 
and portable small pocket personal 
information terminal (PDATersonal 
DigitalAssistant) is proposed in recent 
years, the liquid crystal display with 
which it changed to the input by the 
keyboard, and the input unit by 
handwriting inputs, such as a pen, was 
carried is proposed, and the need has 
been increasing. 
[0002] 

[Description of the Prior Art] It explains 
referring to a drawing about the liquid 
crystal display concerning the 
conventional example below. In addition, 
drawing 8 is the X-X line cross section of 
drawing 7 , and drawing 10 is the Y-Y 
line cross section of drawing 9 . The liquid 
crystal display section which the 1st 
transparent substrate (l) and the 2nd 



transparent substrate (2) counter, are 
formed through the 1st spacer (9), and 
comes to enclose non-illustrated liquid 
crystal with the meantime , as the liquid 
crystal display concerning the 
conventional example is shown in 
drawing 7 (7), It has the 3rd transparent 
substrate (3) by which the ITO film which 
has the non-illustrated conductivity used 
as the electrode of a touch switch was 
stuck on the one side, and the 4th 
transparent substrate (4). It has the 
resistance film method touch switch (8) of 
an analog input formula which the 4th 
transparent substrate (4) is formed on 
the 3rd transparent substrate (3), and 
becomes so that the ITO film stuck on 
each transparent substrate may counter. 
[0003] This touch switch (8) is carried on 
the liquid crystal display section (7) for 
the formation of a ** space, and both are 
being fixed. by the support (6). Moreover, 
the 4th transparent substrate (4) which 
the soda glass of 1.1mm of thickness is 
used for the 1st, the 2nd, and 3rd 
transparent substrate (l, 2, 3) in the 
equipment concerned, and is the top 
substrate of a touch switch (8) is PET 
(Polyethylene terephthalate: 
polyethylene tele phthalate) of 0.15mm of 
thickness. The film is used. Moreover, the 
interval of the 2nd transparent substrate 
(2) and the 3rd transparent substrate (3) 
is about 0.7mm. 

[0004] Therefore, the thickness of the 
equipment concerned is 
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0.15+1.1+0.7+1.1+1. l(mm) =4.15 (mm), 
when the thickness of a non-illustrated 
polarizing plate, the cell gap of the liquid 
crystal display section, and the interval of 
the 3rd transparent substrate (3) of a 
touch switch (8) and the 4th transparent 
substrate (4) are disregarded. 
It becomes. 

[0005] Since the pattern inputted by 
inputting patterns, such as a character 
and a picture, in handwriting on a touch 
switch (8) with an input pen (5) can be 
displayed on the liquid crystal display 
section (7) under a touch switch (8) 
according to the equipment concerned, an 
operator can see the display through the 
touch switch (8) which has a translucency. 
The operation is explained below. 
[0006] First, an operator sticks by 
pressure the point of a request of the 4th 
transparent substrate (4) which is the 
substrate of a touch switch (8) top with 
an input pen (5). Then, the 3rd 
transparent substrate (3) and the 4th 
transparent substrate (4) contact 
according to the sticking- by -pressure 
force, and the non- illustrated ITO film 
which is the electrode currently 
countered and formed in the both sides 
contacts. 

[0007] This ITO film is ********( e d) aU 
over the 3rd and 4th transparent 
substrate (3 4), and the position of an 
input point can be detected by detecting 
an inter-electrode current change which 
changes with positions where an ITO film 



contacts with an input pen (5). In this 
way, the position of the detected input 
point is outputted to a non- illustrated 
drive circuit, the liquid crystal display 
section (7) drives it by this drive circuit, 
and an input point is displayed by the 
liquid crystal display section (7). 
[0008] If input configurations, such as a 
line, a character, or a picture, are 
inputted by repeating the 
above-mentioned operation, as shown in 
drawing 7 , the pattern will be displayed 
on the liquid crystal display section (7) 
under a touch switch (8) in a form as it is. 
An operator can see the display through 
the touch switch (8) which has a 
translucency. When it carries the above 
liquid crystal displays in PDA, the 
equipment which changes into what is 
constituted only from a sheet plastic and 
base materials, such as a film, without 
using glass at all is proposed as the 
quality of the material of a transparent 
substrate from the demand of a 
miniaturization, thin-shape -izing, 

lightweight-izing, or low-pricing. In the 
liquid crystal display shown in drawing 9 
and drawing 10 , all transparent 
substrates are formed using the PET film 
of 0.15mm of thickness. 
[0009] Therefore, when the thickness of a 
non-illustrated polarizing plate, the cell 
gap of the liquid crystal display section, 
and the interval of the 3rd transparent 
substrate (3) of a touch switch (8) and the 
4th transparent substrate (4) are 
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disregarded, the thickness of the whole 
equipment concerned is 

0.15+0. 15+0.7+0. 15+0. 15(mm) =1.30 
(mm). 

It becomes. This is quite thin as 
compared with the liquid crystal display 
shown in drawing 7 and drawing 8 , and 
AUW is also light. 
[0010] 

[Problem(s) to be Solved by the 
Invention] However, if all transparent 
substrates are formed with a film etc. as 
shown in drawing 9 and drawing 10 
When inputting the purposes, such as 
thin-shape [ lightweight-izing and Hzing, 
with the input pen of what is filled and a 
touch switch (8) is stuck by pressure 
Since the whole touch switch (8) bends, 
the pressure by the bending spreads in 
the liquid crystal display section (7) and 
an internal liquid crystal layer is 
distorted with the pressure at the time of 
an input As shown in drawing 9 , the 
display spread at the time of an input, 
and the problem of it becoming 
impossible for a character and a picture 
to almost read had arisen. 
[0011] 

[Means for Solving the Problem] As this 
invention was accomplished in view of 
the above-mentioned conventional fault 
and shown in drawing 1 the 1st 
transparent substrate (21) - this " with 
the liquid crystal display section (25) 
which has the 2nd transparent substrate 
(22) formed on the 1st transparent 



substrate (21) The touch switch (28) 
which has the 4th transparent substrate 
(24) formed on the 3rd transparent 
substrate (23) is provided, the 3rd 
transparent substrate (23) - this - The 
transparent substrate (23) of the above 
3rd is formed on the transparent 
substrate (22) of the above 2nd. The 
transparent substrate (22) of the above 
2nd or the transparent substrate (23) of 
the above 3rd is formed with the rigid 
high quality of the material, and 
transparent substrates other than the 
transparent substrate (22) of the above 
2nd or the 3rd transparent substrate (23) 
are formed with the rigid low quality of 
the material, by the bird clapper The 
liquid crystal display with an input unit a 
miniaturization, thin-shape-izing, 
lightweight-izing, and whose low-pricing 
are attained is offered inhibiting a blot of 
the display at the time of an input. 
[0012] 

[For ** ] According to the liquid crystal 
display concerning this invention, as 
shown in drawing 1 or drawing 4 , it is 
formed on the 2nd transparent substrate 
(22) whose 3rd transparent substrate (23) 
which is the bottom substrate of a touch 
switch (28) is a top substrate of the liquid 
crystal display section (27), and the 2nd 
transparent substrate (22) or the 3rd 
transparent substrate (23) is formed with 
the rigid high quality of the material. 
[0013] For this reason, although the 4th 
transparent substrate (24) which is the 
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top substrate of a touch switch (28) bends 
somewhat according to the 
sticking-by-pressure force at the time of 
an input, it being stopped by the 2nd 
transparent substrate (22) which the 
pressure becomes from the rigid high 
quality of the material, or the 3rd 
transparent substrate (23), and 
spreading even in the liquid crystal layer 
in the lower layer liquid crystal display 
section (25) is inhibited. It becomes [ that 
it becomes impossible to distinguish the 
character which the display of the liquid 
crystal display section (27) which the 
pressure in the case of an input joined the 
liquid crystal layer of the liquid crystal 
display section (27), and had been 
conventionally produced by this when 
liquid crystal was distorted near the 
input point spread, and was inputted, a 
picture, etc., and ] possible to inhibit as 
much as possible. 

[0014] Furthermore, since it comes to 
form transparent substrates other than 
the 2nd transparent substrate (22) or the 
3rd transparent substrate (23) with the 
rigid low quality of the material, as 
compared with the conventional 
equipment formed with the quality of the 
material of rigidity, such as glass, with all 
high transparent substrates, a 
miniaturization, thin-shape-izing, 
lightweight-izing, and low-pricing are 
attained by only the part. Therefore, it is 
especially effective when the liquid 
crystal display concerned is carried in 



PDA etc. 

[0015] 

[Example] 

(1) Explain the liquid crystal display 
concerning the example of this invention 
below in the 1st example. In addition, 
drawing 3 is the A* A line cross section of 
drawing 2 . As the liquid crystal display 
concerning the example of this invention 
is a display which has the display 
capacity of 320x240 dots and is shown in 
drawing 1 The liquid crystal display 
section which the 1st transparent 
substrate (21) and the 2nd transparent 
substrate (22) counter, are formed 
through the 1st spacer (29), and comes to 
enclose non-illustrated liquid crystal with 
the meantime (27), It has the 3rd 
transparent substrate (23) by which the 
ITO film which has the non-illustrated 
conductivity used as the electrode of a 
touch switch was stuck on the one side, 
and the 4th transparent substrate (24). It 
has the resistance film method touch 
switch (28) of an analog input formula 
which the 4th transparent substrate (24) 
is formed on the 3rd transparent 
substrate (23), and becomes so that the 
ITO film stuck on each transparent 
substrate may counter. 
[0016] This touch switch (28) is carried on 
the liquid crystal display section (27) for 
the formation of a ** space, and a support 
(26) comes to fix both. Moreover, in the 
equipment concerned, the 2nd 
transparent substrate (22) which is the 
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substrate of a liquid crystal display 
section (27) top is preferably formed by 
the about 0.7mm soda glass 1.1-0. 5mm of 
thickness, and the other 1st [ the ], the 
3rd, and 4th transparent substrate (21, 
23, 24) is formed with the PET film of 
0.15mm of thickness. 

[00 1 7] For this reason, when the 
thickness of a non-illustrated polarizing 
plate, the cell gap of the liquid crystal 
display section, and the interval of the 
3rd transparent substrate (23) of a touch 
switch (28) and the 4th transparent 
substrate (24) are disregarded, the 
thickness of the whole equipment 
concerned is 
0.15+0. 15+0.7+0.7+0. 15(mm) =1.85 (mm). 
It becomes. 

[0018] Since the pattern inputted by 
inputting patterns, such as a character 
and a picture, in handwriting on a touch 
switch (28) with the input pen (25) which 
has a point with a radius [ phi ] of 1mm 
can be displayed on the liquid crystal 
display section (27) under a touch switch 
(28) according to the equipment 
concerned, an operator can see the 
display through the touch switch (28) 
which has a translucency. The operation 
is explained below. 

[0019] First, an operator sticks by 
pressure the point of a request of the 4th 
transparent substrate (24) which is the 
substrate of a touch switch (28) top with 
an input pen (25). Then, the 3rd 
transparent substrate (23) and the 4th 



transparent substrate (24) contact with 
the pressure at the time of an input, and 
the non* illustrated ITO film which is the 
electrode currently countered and formed 
in the both sides contacts. 
[0020] This ITO film is ********( e d) all 
over each transparent substrate (23 24), 
and the position of an input point can be 
detected by detecting the inter-electrode 
current which changes with the positions 
where an ITO film contacts with an input 
pen (25). In this way, it is outputted to 
the drive circuit whose position of the 
detected input point is not illustrated, 
and the liquid crystal display section (27) 
drives and an input point is displayed on 
the position of an input point by this 
drive circuit at the liquid crystal display 
section (27). The display can be seen from 
outside through the touch switch (28) 
which has a translucency. 
[0021] If input configurations, such as a 
line, a character, or a picture, are 
inputted by repeating the 
above-mentioned operation, as shown in 
drawing 2 , the pattern can be displayed 
on the liquid crystal display section (27) 
under a touch switch (28) in a form as it 
is. The display can be seen from the 
outside through the touch switch (28) 
which has a translucency. According to 
the liquid crystal display concerning this 
example, the 2nd transparent substrate 
(22) which is the top substrate of the 
liquid crystal display section (27) is 
formed by the rigid high soda glass. 
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[0022] For this reason, although the 4th 
transparent substrate (24) which 
constitutes a touch switch (26) with the 
pressure at the time of an input, and the 
3rd transparent substrate (23) bend, it 
becomes possible to inhibit as much as 
possible about the pressure being stopped 
by the 2nd transparent substrate (22) 
which consists of a rigid high soda glass, 
and spreading even to the liquid crystal 
of the liquid crystal display section (27) in 
the lower part. 

[0023] Thereby, like a liquid crystal 
display as shown in conventional drawing 
9 and drawing 10 , the pressure at the 
time of an input joins the liquid crystal 
layer of the liquid crystal display section 
(27), and when the liquid crystal of the 
near is distorted, it becomes possible to 
avoid the situation it becomes impossible 
to distinguish the character which the 
display of the liquid crystal display 
section (27) spread, and was inputted, a 
p icture , etc. as much as possible . 
Furthermore, since it comes to form 
transparent substrates other than the 
2nd transparent substrate (22) or the 3rd 
transparent substrate (23) with a rigid 
low PET film, as compared with 
conventional equipment as shown in 
drawing 7 in which all transparent 
substrates were formed with glass, and 
drawing 8 , a miniaturization, 
thin-shape-izing, lightweight-izing, and 
low-pricing are attained by only the part. 
[0024] If the thickness of the whole 



equipment is observed as an example, 
since it will be set to 1.85 (mm) as 
compared with 4.15 (mm) of the 
conventional equipment shown in 
drawing 7 and drawing 8 , the thickness 
can be held down to below a half. 
Therefore, it is especially effective when 
the liquid crystal display concerned is 
carried in PDA etc. Moreover, the interval 
of the liquid crystal display section (27) 
and a touch switch (28) was examined. 
The point was processed into the curved 
surface which has R= 1.5mm using the 
plastics (GRmade from 3 Ito **- 4) of pen 
degree-of-hardness 9H, and it adopted as 
an input pen, and experimented by this 
example. Pressurization time is 1 second. 
Although distortion generates x, and does 
not look at [ the result is shown in 
drawing 11 , and ] it to a display but 
distortion generates **** and ** in a 
display, O which is early [ recovery ] 
satisfactory shows problem ****. As 
drawing 11 also shows, although there 
was also a place which distortion 
produces a little, among 0.5mm - 5mm, it 
turns out that there is nothing a problem. 
Moreover, since there is parallax when 
are set to 5mm or more, and a pen is 
pressurized from across, it turns out that 
there is a problem from which the 
position inputted with the pen and the 
position of a display differ. 
[0025] Moreover, although the touch 
switch of the resistance film method of an 
analog input is used in this example, if 
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this invention is an input unit of a 
method inputted not only this but by 
being stuck by pressure, no matter it may 
be what input unit about, it will do the 
same effect so. 

(2) Explain, referring to a drawing about 
the liquid crystal display concerning the 
2nd example of this invention below in 
the 2nd example. In addition, drawing 4 
is the cross section of this equipment, and 
drawing 6 is the B-B line cross section of 
drawing 5 . Moreover, about the matter 
which is common in the 1st example, in 
order to avoid duplication, explanation is 
omitted. 

[0026] The point that this example differs 
from the 1st example is a point of using 
the rigid high soda glass for the 3rd 
transparent substrate (23) which is the 
bottom substrate of a touch switch (28) as 
the quality of the material using the PET 
film, without using a rigid high soda 
glass for the 2nd transparent substrate 
(22) which is the top substrate of the 
liquid crystal display section as the 
quality of the material, and other 
composition and conditions are the same 
as the 1st example. 

[0027] The pressure at the time of an 
input with an input pen (25) such 
composition Since it is the bottom 
substrate of a touch switch (28), and is 
stopped by the 3rd rigid high transparent 
substrate (23) and it does not get across 
to the liquid crystal layer of the liquid 
crystal display section (27) which is the 



lower film LCD It becomes [ that it 
becomes impossible to distinguish the 
character which the display of the liquid 
crystal display section (27) conventionally 
produced like the 1st example when the 
liquid crystal layer near the input point 
was distorted at the time of an input 
spread, and was inputted, a picture, etc., 
and ] possible to inhibit as much as 
possible. 

[0028] Furthermore, since it comes to 
form transparent substrates other than 
the 2nd transparent substrate (22) or the 
3rd transparent substrate (23) with a 
rigid low PET film, it enables only the 
part to obtain the liquid crystal display 
with an input unit with which a 
miniaturization, thin-shape-izing, 
lightweight-izing, and low-pricing were 
made as compared with the conventional 
equipment in which all transparent 
substrates were formed with glass. When 
the thickness of a non-illustrated 
polarizing plate, the cell gap of the liquid 
crystal display section, and the interval of 
the 3rd transparent substrate (23) of a 
touch switch (28) and the 4th transparent 
substrate (24) are disregarded, the 
thickness of the whole equipment 
concerned is 
0.15+0.7+0.7+0. 15+0. 15(mm) =1.85 (mm) 
like the 1st example. 

Since it becomes, as compared with 4.15 
(mm) of the conventional equipment 
shown in drawing 7 and drawing 8 , the 
thickness can be held down to below a 
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half. Therefore, it is especially effective 
when the liquid crystal display concerned 
is carried in PDA etc. 
[0029] Moreover, although the touch 
switch of the resistance film method of an 
analog input is used in this example, if 
this invention is an input unit for being 
inputted not only this but by being stuck 
by pressure, no matter it may be what 
input unit, it will do the same effect so. 
[0030] 

[Effect of the Invention] As explained 
above, according to the liquid crystal 
display concerning this invention, the 3rd 
transparent substrate (23) is formed on 
the 2nd transparent substrate (22), and 
the 2nd transparent substrate (22) or the 
3rd transparent substrate (23) is formed 
with the rigid high quality of the material. 
For this reason, it becomes [ that it 
becomes impossible to distinguish the 
character which the display of the liquid 
crystal display section (25) spread, and 
was inputted at the time of an input, a 
picture, etc., and ] possible to inhibit as 
much as possible. 

[0031] Furthermore, it becomes 
especially effective, when it becomes 
possible to obtain the liquid crystal 
display with an input unit with which a 
miniaturization, thhrshape-izing, 
lightweight-izing, and low-pricing were 
made as compared with the conventional 
equipment in which all transparent 
substrates were formed with glass and 
the liquid crystal display concerned is 



carried in PDA etc. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is a cross section 
explaining the liquid crystal display 
concerning the 1st example of this 
invention. 

[Drawing 2] It is a plan explaining the 
operation situation of the liquid crystal 
display concerning the 1st example of 
this invention. 

[Drawing 3] It is a cross section 
explaining the operation situation of the 
liquid crystal display concerning the 1st 
example of this invention. 
[Drawing 4] It is a cross section 
explaining the liquid crystal display 
concerning the 2nd example of this 
invention. 

[Drawing 5] It is a plan explaining the 
operation situation of the liquid crystal 
display concerning the 2nd example of 
this invention. 

[Drawing 6] It is a cross section 

explaining the operation situation of the 

liquid crystal display concerning the 2nd 

example of this invention. 

[Drawing 7] It is a plan explaining the 1st 

liquid crystal display concerning the 

conventional example. 

[Drawing 8] It is a cross section 

explaining the 1st liquid crystal display 

concerning the conventional example. 

[Drawing 9] It is a plan explaining the 



2nd liquid crystal display concerning the 
conventional example. 
[Drawing 10] It is a cross section 
explaining the 2nd liquid crystal display 
concerning the conventional example. 
[Drawing 11] It is drawing explaining a 
display situation with the size of the gap 
section. 

[Description of Notations] 

(21) The 1st transparent substrate 

(22) The 2nd transparent substrate 

(23) The 3rd transparent substrate 

(24) The 4th transparent substrate 

(25) Input pen 

(26) Base material 

(27) Liquid crystal display section 

(28) Touch switch 

(29) The 1st spacer 

(30) The 2nd spacer 
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m 3 osnxts *>a wx«<o±k:»/* * tutsfi 

4 oa«SS*tt6 y^k ZMtffi U 

MIES 2 oaw*R-btei!ME# 3 ©aWStEd s *J«S 

wiajB2oaMaiS3t«sttiB»3coaws«d 5 , m 
mess 2 <*>aws«;xttss 3 <aaw»K£Woawx« 

[0 0 0 1] 

M3R±0>fiJ«5Mff] *«ntt«AX*%£BK:HU JE 
fc»L<#;ttf. a3ftttSr*i-aA*SS«3fts«««BJi«c 

»»RriB*/J^ro»WflA«*»* (PDA : Personal 
DigitalAssistant) flS»36S*VC*3 9, KtC 
i 5 A^i «c» x. T'O H <o f A>3 tc £ -5 A*> {SB 

[0 0 0 2] 

X-XSBrE0t^^ IS 1 0«[H9C0Y-YiSS^r®ia 



(2) »H^F 7-295744 

2 

tw, xioanxc (i) <ts?2^awssE (2) <tas 

JglW<-f (9) ^^LT^LT^^n, -^co 
BB^BI*oJS*^ASixXttStti**tt (7) 
k. * 2/^««Bfc455FBI*o»«ttSr*i- 

(3) i:®4coaws« (4) ^tu #*^aws 
« (3) ±i;:jfi4s>awMK (4) ^Msnti^r 

10 ^a^A**w«ttBt^r*^y^>fs/^ (8) ir^^T 

[0 0 0 3] Z.V>9 y*f-*4 (8) te^*^— Xfb 

<&fcfcUliK4»j*« (7) (OJitC^S$n. 
A (6) «cj;oTHSSttTV^ 0 SRKBfc:** 
^T. JB2, (1, 2, 3) ICtt 

BWl. lmmcoy — ^^Srflll^-CfctK ^ s/^^>T 

(8) <n±m&m.'?&>z>m±<omwmm. (4) »k 

/?0. 1 SmraCOPET (Polyethylene terephthalate: 

20 R2oanxK (2) tm3coap^ss o> t 

WWIHtt. JHJO. 7romT*;fe£ ( , 
[0 0 0 4] ioT, SRffifi^ffSMu ^FEIa*tf>ffl# 

* (8) OjR3 0an£R (3) i!4(7)Wlfi 

(4) £<0HJKfc*«-rsi:* 

0. 15+1. 1+0. 7 + 1. 1 + 1. 1 (ram) = 
4. 15 (ram) 

[0 0 0 5] SlR3S«l-J:St, A^i-<^ (5) X-^s^ 
30 2/^ (8) JbtcX^ifett^x-:^ — 

-CAAi-5wfclcJ:*) x A*Ufc^^ — vSr^y^>r 

(8) OT«i^ (7) 
-CSSO-e, S*ttS:t«^yfMyf (8) 

[0006] sr. »ft*#asA;*j*<>' (5) laot^ 

yWyf (8) o±«^)Xfi-e*5»4(oaBIfi 
(4) <?50fao ( ««:JEarf-*..i-Sfc, ^3coa?^Sffi 
(3) iJM^aWgffi (4) t*sflE»A^J:o-caf« 

[0 0 0 7] COITOlfiS3, I4(7?SWM 
(3, 4) o*ffllc:a<»rtSlx. A^i-<> (5) \zx 

«»t«r*mi-*Ci:JcJ:9. A**<ottB«rlftfflr5 
C5 UT*ffl*ixfcA**o{fl[B* s . ^ 

^§15 (7) ^Sgib^tv. ffiAS^ffi (7) IUoTA^ 

50 - [0008] ±lE<0ftflsft-» 9 isrc i tci J: 9 . ^Jx^ 



3 

m 7 \Z7jk-tX b ^<D/<^ — >'&*:<Diz'&<DJ&-?* y 
y^ (8) <0T<Z>JKfiS**R ( 7 > t-^^^tt— 
S o ftftsfttu a*ttSr#i-S*y^-f (8) £ 

■asHSSSjh/Ci^. 129. 19 l 0 j£A£3%3£K 

[0 0 0 9] J:oT^FI3^w«3telKWfflW» fR*S*tt 
<D-Z;\o*?^ y *y?-X'f (8) a>» 3(039! 
£K (3) fclfS4 0>a9H&K (4) £<z>WRB 

0. 15 + 0. 15 + 0. 7 + 0. 15 + 0. 15 (i 
m) = 1 . 3 0 (ram) 

[0 0 10] 

[«Wa s »PftL,fc 5 fci-SRH] Lj&*Ufcj&se>, HI 9, 

<o?x AA^^t?A*i" ; 5(Rtw^ s/^-f (8) £ 
(8) *<D&fr\z.£Z>l£ ft 

(7) ic*-ce»u-cu*v\ rts^Mi^-et 

£ 9 cox% [2] 9 ('^rr-f-J: b A^B^tti-t^*^ 5 **/ 
[0011] 

ass (21) fcKisioaMSiE (21) <n±\zm&2 
n/t»2(oaKS4R (22) sr#i-5a[ft*««p (2 

5) ^ N JB3 0>a9!»R (2 3) £RJB302i9IX« 
(2 3) OjtlC*fiRSttfc«4<75aMK« (2 4) 
i-S^y^>f2/^ (2 8) 4:S:A«liU MI£^2C0S 
(2 2) ±tdMK»3tf>aW£R (2 3) 

sn, «rKjB2(©ai«atE (22) xw:«!fiB» 3 oaw 
stE (2 3) a*. pwttoj5v^fl-jfT?Bj«**t. mria^ 2 

<oaiB»« (2 2) X«»3<oaM»4E (2 3) 

9. A*«p^S*o**S:ai-itl>oo, /J^fb. i5S 

a^iSB «r««w 5 1 <^> T-* 5 . 

[0 0 12] 

Bl4t^-J-J:5tr v ^yf^yf (2 8) OT^iSS 



(3) #i¥7-2 9 5 744 

4 

T**S*3oaMa6tE (2 3) £SffiAX**$B (2 7) <D 

-hflos«r-&5jB2"coaiBa« (22) _tic^$n. 

- *2<Z>aWS4E (2 2) Xtt*3<75a«*« (2 3) 

[0 0 13] Z<Dtc&. A*«FOBE#*(--t5^2/^. 
>f5>^ (2 8) 0±«*tE-CfcS*4<©aMS« (2 
4) ^^/>^-c^. *<D£E*dsmffio?iBv^*tKd*e><c 
5»2W8?BSffi (2 2) Xfi^3(^SWStg (2 3) 
K«fco-C#|J;t e>*xX\ -tflDTJB^JSftR^W (2 5) rt 
10 o»*JUi*-ee*-f-Swi:!&s«iJhS*L*o Ctitej: 
19 „ ffiff|£^ffi (2 7) <DiKftJltc:A*^)B5^JE*A5jo 
13 5. A^^i£^X^ H H H ^Mtf-<i:t-i:oT^5l5±DT 
Wc N ffiAS^A (2 7) (Oa^dsasA/-CA* Ufc^ 

[0 0 14] £<bte. ^2 0gPMffi (2 2) XfiSB3 

(ommmm (23) ^oawxtE^wttoDev^jt-c 

«oT, ^S*fSiS^3£B£: P D Aft t'^MMi I'tcWr'Sr 
left, ii:tat^5 9 

[0 0 15] 

(1) Bl^HM 

WfSo ft**, BI3ttia2(Z)A-Ai|ftWrffiE|-CfcS 0 * 
ISW^ia6«{-«-5«**^5K»i. 320X240 K 

30 7r;-r£?\^ Sl^SS (2 1) £ff2<D39J£K 
(2 2) ^SflO^-f (2 9) S:^U"CS*|pIU-C 

»ric:sn, *rom(-^ia^iKft*s»ASi > tT4s«fi 

(2 7) ^y^-^-f y^-OWSt/iS^FBI* 
o#mtt^#-T5 I TOK^-t^B{cBSf*S*tfc»3 

oawstE (23) tm^<omnmwL (24) ir&^- 
5icjB3oawa« (23) ±tc v fuoaw£fi (2 

4) «StlT467tD^to«l5iIM^ y 
f^-fyf (2 8) £S:*-**5. 
40 [0 0 16] ZCD? y^-X^C y?- (2 8) te^*^— ^ 
-fbofc*(c«A«*« (2 7) <7?Ji^»«SiX, 
X»* (2 6) irJloT^^^tlTft^o 
«|C*5V^. (2 7) Oi^gS-C&Sm 

2<7?aP^S« (2 2) ^^HEi? 1 . 1-0. 5mm, L 

1, »3, JB4'03aMS« (2 1, 2 3, 2 4) HHMi? 
0. 1 5nmroPET7-<^i^-e?Kj8Six"CV^6o 
[0 0 17] CtOTt^^FEl^^'Cl^^HIi?. 

fflo-t/waf-ry^at/^yf 1 ^^ (2 8) <^^3<o 

50 - aW»« (2 3) j:«4(03mStE (2 4) fcoMHfc 



5 

ma-tit* 3Kas«£*<0*stt 

0. 15 + 0. 1 5 + 0. 7 + 0. 7 + 0. 15 (mm) 
.= 1 . 8 5 (mm) 

[0 0 18] %mmmz£Z>t, ¥€Unun$<Z>5fc«SaiJ*: 
tt^A^V (2 5) ^yf^yf (2 8) JiiC 

9. A^Lfc^^ — >«:^2/^>f s/^- (28) coT^ 
ffiAS^ffi (2 7) Ji(ra*-r-6^fcds-e#so"e, 3 

SMttS^S'^s/^ (2 8) £;frLT. 

[0 0 19] Si\ «f^#* s A*^v (2 5) Idiot 
^y^-Y. (2 8) W±ffljo£ffi"0*>5*4tf>a93 

(24) cogfMco^&m^i-^, -ret, ^3(^3 

9i&K (2 3) fcJ(?4oa§M£E (2 4) ht*7<jim<n 

-5 «ffi-e*> 5^EI**<0 r TOJK*sjsftfc-f5 o 
[0 0 2 0] ^OITOlli#aW*tR (2 3, 2 4) 
<0t£ffifc:a<JiMfc£iV A*^^ (2 5) CtoTIT 
oads^i-6ffiBtcJ:oT«fti-S««iBco«8ltS:* 

7) &mh£ti. A**<&<fcfilwf8Mi«^88 (2 7) u: ■ 

(2 8) ^LT^^ISltmSo 
[0 0 2 1] ±E<o»f^«r*9 5Si-Ci:^J:9, 

Jt^, ag^flftttir^A^^-vtA^i-St, 
O 2 ICt^-TJ: 9 (c. ^<Dy'? — >-&^:<D-£i*LCDmx? y 
^r^^f v"5- (2 8) OTOMt^ (2 7) Ic^^t* 

2/^ (2 8) Sr^Lt^e>ft5^t^ai*5. 
«a«lc«6«fia^lSBIwJ;titf, ffoFefE^gfl (2 7) 
co±«S4E-efc5»2<D2WStE (2 2) im/SW^ 

[0 0 2 2] ZtOtZlto* ^Jj&f<D!££!\c£V * yf-X* 
(2 6) frflf/£i-&£4«>an£K (2 4) *JS3 
WSMS*E (2 3) dS»Ay-Ct, Wtt^KV^y — ^9 

*a*e>*s»2 0>awstE (22) icto-c^EE*** 
»*.e>;h/c* *o?T«iwfcsaa*«ffl (27) o&a 

[0 0 2 3] rftfc J: "9 , ££*co(S 9, Bib <fc 
5*a?ft*^JS«^J:5lw % (SAX^SB (2 7) t7>f£,SI 
«I^A*ftwffi** s *DtoD, *a>ffi#<0ttAasffitf£fc 
lUotMt^ (2 7) oa^dJ*//-eA* LfcX 

fcCiri&s^rtei-ttS. S&iC. SS2£>aWXffi (2 2) 

xn*3oaws« (23) tt*oaw*s#witt*><E 
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6 

[0 0*2 4] — «fc UT*B£#*3* 3 UlttB 
0 7, El 8 lC*ttt3fe<0S£fi0>4. 15 (mm) |CJ* L 
T, 1. 8 5 (mm) K S 4r¥#ETFIw 

»«itmS. tSoT. SK«ffi***SEfi*PD 
A # ¥ L £: % Rlw^JBfreSbS. states* 
(2 7) i^yf^yf (28) fcOBBIHlCO 
10 V^TttWUT*fc. ^«S9H0^7^J/^ (H# 
^JES«GR-4) SrflH^T, 56«B»«rR=l. 5mm£: 
:fr"t**Elwftn:U A^^irU-C^U 
-ClHftL,-C*fc 0 *DJ£B*MH\ l#t^5„ Ell lir-e 

v\ Ate, a^.«ics^s«^-rs^. BSHa* 

S^SlC* 0. 5mm-5mm^m ^TM^O^fe 

[0 0 2 5] &1t % #jat«"Cttr+B fAZl<Dt&&im 

PR6i\ E*t5 d i: I: ioTA*t S*^AA81 
-Cfcfttf, 43J:*^caJ:5*A*iKfi^fco-Cfc. H« 

(2) m2coH5St?>J 
«Tt\ *«M^SB2 0j61fi«tc«Sttft*^||gfi(i;o ' 

30 <DWimmx+&y , ig6iii3 5 0B-Biftw®iaT?fc5. 

[0026] *%jE{n*s£ i (ommm t a* s w\ « 
*a^fflo±«afi«T-*>a*2<oa9BatE (22) km 

(2 8) OTfflJSffi-CfcS 

jg3<7>a^s;& (23) ^cpwttoi^v^y— ^9^*rtt 

40 [0 0 2 7] Z(D£7teffil£Xh. AJl'O' (2 5) 
. J:5A;*JB9<W£*M\ 9vf-*4*s1- (28) coT^OS 
«-efco-C»H40S[V^jB3«>aMK« (2 3) CioT 
*C*.feix. TSB^^-f/i'ALCDTfcaSKft*^*^ (2 
7) wJKftJltc*i?ttet?e>*v^-e, »l^*«£ffili: 

J:oTf£3fc£&T^fc, fgfi^^SlS (2 7) ^^^5© 
^TfA*UfcX^I&ft^#^»J^**<**-i:«:« 

[00 2 8] SfelC. Sf2^a0^Sffi (2 2) XfiS3 
50-^aWStR (2 3) 4X^oaWSSd s B»H4<OiSV % PET 



(5) 



7 j s\sj±x~mj&£frxtez><DT\ &T<Dmmmm*tf7 

^ (2 8) <0»3 0aW»4E (2 3) £fft4<£>S^SS 

(2 4) fco|ffl|««:«S8i1-5i:. SKKB^ftw** 
W\ JSlo«t«i:lRl«»w, 

0. 15 + 0. 7 + 0. 7 + 0. 15 + 0. 15 (mm) 

= 1 . 8 5 (nun) 10 

tisro-e, 07. m 8 ic*-j-se*<03gB<z> 4 . is 

(mm) tCfcfcUT. ^(Df^lr^Tl^t^-t^T- 
*6. ^oX, M§R«fi«^B£PDAfe£lC«ttL 

[0 0 2 9] *|BK«^fctT^n^A*0«^ 

[0 0 3 0] 20 
«^SSB(cJ:tttf. jS3tf>awS4R (2 3) jWB2 0» 

^Sfi (2 2) JblC*riSSix, *2eD»9i»E (2 2) 

xtt*3<oawstE (23) ds»n4oiBv^ir-t?»ja* 

ixTV^o C (7} 7^*6. A*B#lw»[fi«^«fB (2 5) co^ 

TFtm/vx-Kti Lst^x^&te z&nmxz 4<46: 

[0 0 3 1 ] ^-c^awSfids^7^.-C?Bj«S 
nfc**oSS«tcit LX , 'hMik. nmit, «*fb. 4£ 

$ *xfc A^gf#^ coi«i&«^3SBS:#* - 30 

[Hffi©«*fcRW] 
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[(ill] ^M<o»l<D*lfe«ic:iSSJa[a«^SgBS:R 
9!1-6igr®0-Cfe£o 

[02] *»M<o*i^|gJfifl»J|cffiS*a»*3SB^» 

[19 3 ] #SgW<£>lg 1 o jt*«^«-6»fia*KB<^» 

[04] 2 oHJfi«^«S«*a»3gfiS:R 

[0 5 ] *8«<o|5 2 o*Jfi«{c:«5Ja[***SIBw» 

[06] *3gMo»2^JS*«(c«5ttfi»^B<o» 

[0 7] tS*PJlc«SjBlwffl*a^KB«:ReB^5± 
BEIT***. 

[as] ft&miz&zminm&m^mm&m.wi-zm 

[0 9] WJt^-5f 2 ^si^ts± 
®0T?3b£o 

[010] ^^J(c^6^2^ s e 0 ^^B^R0^'r^ 
[011] PflBSfflOTj-ife(zJ:S»*tt»*:RWi"6iaT 
[«H9-oR9i] 
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